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IRUFHV DUH FDOFXODWHG DW GLIIHUHQW DQJOH RI DWWDFN YDU\LQJ IURP R WR R IRU 5H\QROGV QXPEHU IURP  WR  E\
&RPSXWDWLRQDO)OXLG'\QDPLFV&)'DQDO\VLV7KHYDOLGDWLRQVRIWKHSUHVHQWZRUNDUHGRQHE\FRPSDULQJWKHUHVXOWVREWDLQHG
IURPDQDO\VLVZLWKH[SHULPHQWDOUHVXOWVREWDLQHGE\6DQGLD1DWLRQDO/DERUDWRULHV61/HQHUJ\UHSRUW,WLVREVHUYHGWKDWUHVXOWV
REWDLQHG E\ SUHVHQW &)' DQDO\VLV DUH FRPSDUDWLYHO\ FORVHO\PDWFKLQJZLWK UHVXOWV SXEOLVKHG E\ 61/ HQHUJ\ UHSRUW:LWK WKH
YDOLGDWHG&)'PHWKRGWKHLQYHVWLJDWLRQRI³&/DQG&'YDOXHV´IRUORZHU5H\QROGVQXPEHUDQGKDVEHHQFDUULHGRXW
7KHYDOXHVRI&/DQG&'DWORZHU5H\QROGVQXPEHULVPXFKLPSRUWDQWLQDQDO\VLVRI'DUULHXVDQGKRUL]RQWDOD[LVW\SHRIZLQG
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UHVSRQVLEOH IRU FRQYHUVLRQ RI NLQHWLF HQHUJ\ LQWR PHFKDQLFDO HQHUJ\ $HURG\QDPLFV LV D VFLHQFH DQG VWXG\ RI
SK\VLFDOODZVRIWKHEHKDYLRURIREMHFWVLQDLUIORZDQGWKHIRUFHVWKDWDUHSURGXFHGE\DLUIORZV,QWKHHDUO\VWDJH
WKH UHVHDUFK RQZLQG WXUELQH EODGH GHVLJQZDV OLPLWHG RQ WKHRUHWLFDO VWXG\ ILHOG WHVWLQJ DQGZLQG WXQQHO WHVWLQJ
ZKLFKQHHGD ORWRIHIIRUWVDQG UHVRXUFHV'XH WR WKHGHYHORSPHQWRIFRPSXWHUDLGHGGHVLJQFRGHV WKH\SURYLGH
DQRWKHUZD\WRGHVLJQDQGDQDO\]HGWKHZLQGWXUELQHEODGHV$HURG\QDPLFSHUIRUPDQFHRIZLQGWXUELQHEODGHVFDQ
EH DQDO\]HG XVLQJ &RPSXWDWLRQDO )OXLG '\QDPLFV &)' ZKLFK LV RQH RI WKH EUDQFKHV RI IOXLG PHFKDQLFV
$HURG\QDPLF VWXGLHV DUH TXLWH PDWXUH IRU IORZV ZLWK ODUJH 5H\QROGV QXPEHU +RZHYHU WKHUH DUH QRW PXFK
DQDO\WLFDOQXPHULFDORUH[SHULPHQWDOVWXGLHVDYDLODEOHIRUIORZVDWYHU\ORZ5H\QROGVQXPEHUV,QRUGHUWRH[WUDFW









PDGH WR VWXG\ WKH/LIW DQG'UDJ IRUFHVRQDZLQG WXUELQHEODGH IRU ORZ5H\QROGVQXPEHUDQGGLIIHUHQWDQJOHRI
DWWDFN ,QSUHVHQWZRUN1$&$DLUIRLOSURILOH LVFRQVLGHUHG IRUDQDO\VLVRIZLQG WXUELQHEODGH7KH/LIW DQG
'UDJIRUFHVDUHFDOFXODWHGDWGLIIHUHQWDQJOHRIDWWDFNIURPRWRRIRU5H\QROGVQXPEHUIURPWRE\
FRPSXWDWLRQDO IOXLGG\QDPLFV DQDO\VLV$QGYDOLGDWLRQVRI WKHSUHVHQWZRUN DUHGRQHE\ FRPSDULQJ H[SHULPHQWDO
UHVXOWVREWDLQHG
/LIW &RHIILFLHQW &/,W LV DGLPHQVLRQOHVV FRHIILFLHQW WKDW UHODWHV WKHOLIWJHQHUDWHG E\ DHURIRLO
WKHG\QDPLF SUHVVXUH RI WKH IOXLG IORZ DURXQG DHURIRLO DQG D UHIHUHQFH DUHD DVVRFLDWHGZLWK WKH ERG\
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FRQGLWLRQXVHG LQDQDO\VLV LV VKRZQLQILJDQGILJUHVSHFWLYHO\7KH SUHVVXUHEDVHG LPSOLFLWVWHDG\VROYHUZLWK
6WDQGDUGNİPRGHOWXUEXOHQFHPRGHOZLWK35(672VHFRQGRUGHUXSZLQGVFKHPHLVXVHGIRUDQDO\VLV



























FRHIILFLHQW ZLWK UHIHUHQFH WR DQJOH RI DWWDFN IRU YDULRXV 5H\QROGV QXPEHU 7KH 5H\QROGV QXPEHU LV YDULHG E\
FKDQJLQJ IUHH VWUHDPYHORFLW\DW LQOHW7KHREWDLQHG UHVXOWVDUHYDOLGDWHGZLWKH[SHULPHQWDO UHVXOWVDYDLODEOHZLWK
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)URPDERYHJUDSKVLWFDQEHFRQFOXGHWKDWIRUORZHUYDOXHVDQJOHRIDWWDFNWRRUHVXOWVREWDLQHGIURP&)'
VLPXODWLRQV LQGLFDWHV PXFK GLYHUVLILHG YDOXHV FRPSDUH WR H[SHULPHQWDO YDOXHV +RZHYHU IRU DQJOH RI DWWDFN LQ
EHWZHHQ R WR R WKH YDOXH RI &/ PDWFKHV FORVHO\ ZLWK WKH H[SHULPHQWDO UHVXOWV RI 6DQGLD ODERUDWRU\
+RZHYHU&'YDOXHV REWDLQHG E\&)' VLPXODWLRQV FORVHO\PDWFKHVZLWK H[SHULPHQWDO UHVXOWV RI 6DQGLD ODERUDWRU\
7KHVXGGHQGHFUHDVH LQ&'YDOXH LVREWDLQHGIRU5H\QROGVQXPEHUE\&)'VLPXODWLRQVDWVRPHDQJOHRI
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UHVXOW RI &)' DQDO\VLV IRU &' VKRZV YHU\ FORVH DQG JRRG PDWFK ZLWK UHVXOWV RI 6DQGLD 1DWLRQDO
/DERUDWRULHVHQHUJ\UHSRUW
x 7KHLQYHVWLJDWLRQIRU&/	&'YDOXHVDUHFDUULHGRXWIRU5H\QROGVQXPEHU	ZLWKYDOLGDWHG&)'
PHWKRGRORJ\)URPSUHVHQW LQYHVWLJDWLRQ LW LVFRQFOXGHG WKDW5H\QROGVQXPEHU SURYLGHVPD[LPXP
OLIWFRHIILFLHQWDQGGUDJFRHIILFLHQWWKDQ5H\QROGVQXPEHU
x ,QJHQHUDOLWFDQEHFRQFOXGHGWKDWDV5H\QROGVQXPEHULQFUHDVHOLIWIRUFHVDQGGUDJIRUFHVLQFUHDVHV%RWK
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